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1 Introduction

In RAN2#AH-1801 meeting, the agreements about cell selection and reselection rules were reached as below:

Agreements for idle and inactive mode:

1
Take cell suitability, acceptability, barred and reserved cell definitions from LTE as baseline for NR. 

2
Cell selection criterion (S criterion) is applied to cell selection and reselection. 

3
 Both RSRP and RSRQ are considered in S criterion. 
4
From RAN2 perspective compensation parameter(s) is needed to S criterion. Details can be FFS and depending on the input from RAN1/4. Send LS to RAN1/4 to identify the use cases.

5
Parameters to check S criterion is broadcasted via system information for neighbor cells and via RMSI for serving cell.

6
Cell reselection for intra frequency case and equal priority inter frequency case, criterion (R criterion) is applied to cell reselection. 
7
Qhyst and Qoffset (including both cell specific and carrier specific one) can be applied to R criterion.
8
RSRP is applied to R criterion.
9
When the highest ranked cell is not suitable, UE will not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of xxs unless if intra frequency reselection is allowed by gNB, as in as 5.2.4.4 and 5.3.1, TS36.304. The value is FFS.
10
 Dedicated and common reselection priority can be applied in idle. FFS whether the same priority for inactive mode.

11
 If dedicated reselection priority is assigned, it is used otherwise common reselection priority is applied. 
12
 Same cell reselection process as LTE is applied for inter-F/RAT with the different reselection priority. 

 13
 Separate threshold to skip intra-F measurements and inter-F/RAT measurements to the same/lower reselection priority as in LTE is applied. 
In NR, the high frequency will be deployed, e.g. above 6GHz, even millimeter-wave. In this paper, we aim to analyze the impact when high speed UE performing cell selection and reselection on high frequency deployment. 
2 Discussion

The signal will deteriorate fast for high frequency deployment. The signal for high speed UE is also unstable and change fast. So the radio channel conditions for the high speed UE staying in a high frequency cell will be worse. If the high speed UE reselects to the high frequency cell and the UE perform an initial access, the failure possibility of the initial access will be higher and worse if the frequency is higher. For RRC_CONNECTED UE, if the UE is handed over to the higher frequency cell, then failure possibility of the handover will be increased. Even though the handover is successful, the service performance or user experience will also not good.

So for high speed UE, the UE should not select, reselect or handover to the high frequency cell or small cell as much as possible.

To avoid the problem mentioned above, the network can configure the UE speed threshold which is the maximal UE speed the cell can accept according to the frequency of the cell and the capability to handle the high speed UE in the network. The UE will retrieve the UE speed threshold from network and evaluate its own speed and decide if the target cell is barred. If the UE speed is higher than the UE speed threshold the UE consider the target cell is barred, otherwise the UE can reselect to the target cell. The UE speed threshold is configured in the RMSI for cell selection and reselection purpose.

For RRC_CONNECTED UE, it can also avoid the problem via reporting the UE speed to the network, and the source cell will take the UE speed and UE speed threshold of the target cell into account when the source cell decide to handover the UE to the target cell. The source cell can retrieve the UE speed threshold of the target cell via OAM or from target cell, e.g. inter-node information exchange.

The UE speed can be the real speed or some information related to UE speed, e.g. UE mobility state.

Proposal 1: The UE speed information should be taken into account for cell selection or reselection procedure and handover procedure.

Proposal 2: The UE speed threshold is included in the RMSI for cell selection or reselection purpose.
Proposal 3: If the UE speed is above the threshold of the target cell, the UE will consider the target cell as barred.
Proposal 4: The UE will report the UE speed information to the network in the measurement report for handover purpose.

Proposal 5: The gNB will exchange the UE speed threshold information via Xn interface.

Proposal 6: Send LS to RAN3 and cc SA5 about the UE speed threshold information exchanging requirement.

3 Conclusions:

In this contribution, we aim to analyze the impaction on the cell selection, reselection and handover for high speed UE in high frequency deployment.
Proposal 1: The UE speed information should be taken into account for cell selection or reselection procedure and handover procedure.

Proposal 2: The UE speed threshold is included in the RMSI for cell selection or reselection purpose.
Proposal 3: If the UE speed is above the threshold of the target cell, the UE will consider the target cell as barred.
Proposal 4: The UE will report the UE speed information to the network in the measurement report for handover purpose.

Proposal 5: The gNB will exchange the UE speed threshold information via Xn interface.

Proposal 6: Send LS to RAN3 and cc SA5 about the UE speed threshold information exchanging requirement.
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